ABSTRACT. Objective. To determine the effect of a single telephone call reminder on appointment compliance among adolescents in an inner city, hospital-based clinic.
A major limitation in health care delivery to adolescents is their poor attendance at ambulatory clinics. The failed appointment rate in this age group can be as high as 60%. [1] [2] [3] [4] [5] [6] A recent large national survey of 160 pediatric residency continuity clinics with children of all ages including adolescents showed an average appointment failure rate of 31%, with a range between 3% and 80%. 4 Failure to keep clinic appointments is a major impediment to effective and efficient health care delivery. 7, 8 Several studies have demonstrated the effectiveness of telephone and mailed reminders in improving clinic attendance and immunization rates among children and adults. 8 -13 In addition to the goal of improving the delivery of health care to adolescents, the increasing focus on cost-cutting measures in medical care makes it mandatory to identify and implement systems that maximize the efficiency and effectiveness of the delivery of care to this group as well.
Forgetfulness is cited as one of the major reasons for appointment noncompliance among both adolescents and adults. 3, 6, 14 This claim, at least in adults, is supported by the success of mailed and telephoned reminders in improving appointment compliance. 6, 15, 16 The impact of reminder interventions on attendance, however, has not been examined in an exclusively adolescent medical group. The only study that tested the effect of reminders on appointment compliance among adolescents involved dental rather than medical appointments, and the results of that study concluded that compliance was not improved significantly by mailed appointment reminders. 17 The purpose of this study was to examine the effect of a single telephone call reminder on appointment compliance among adolescents in an inner city, hospital-based clinic.
Study Population and Setting
The study patients were selected from the adolescents who receive routine medical and preventive care at the Adolescent Clinic, a part of the Ambulatory Pediatric Practice Clinic in Cleveland, Ohio. This teaching hospital-based clinic is directed by a full-time attending faculty physician, and is staffed by several pediatric resident physicians who rotate through Adolescent Medicine each month. The adolescent appointments involve generalized illness and injury care, physical examinations, immunizations, and contraceptive support. The clinic is conducted 1 full day and several half days each week. All patient appointments are scheduled either by patients or by their guardian, by telephone or in person, and are entered into a computerized scheduling system. There must be written consent by the parent or guardian before the adolescent's initial visit. Appointments are scheduled for either 15 or 30 minutes, and there is no overbooking of patients to compensate for no-show patients.
The study period was 1 year, extending from December 1995 through November 1996. Patients who scheduled their appointments more than 1 working day before their appointment were eligible for the study. A total of 720 scheduled patient visits were selected for the study. This represents almost 70% of all the teen-age clinic visits in the 12-month study period. Each scheduled patient appointment was randomly assigned to either the intervention group that was assigned to receive the telephone call reminder or to the control group that was assigned to receive no reminder of any kind. Because the randomization scheme was based on appointments rather than on patients, some of the patients who had more than one single scheduled visit were included in both the intervention and control groups at some time over the 12 month study period.
Intervention and Data Collection
The appointments selected for the study were identified 1 working day before the scheduled visit. A medical assistant made a single telephone call to the telephone number listed with the patient's name. The call was intended for the parent or other guardian of the patient. If that person was not available, the reminder message was delivered to the patient or other family member. If an answering machine responded to the call, a reminder message was left on the telephone machine. If there was no answer to the single telephone call or if the number was incorrect, disconnected, or otherwise out of service, no additional call attempts were made. The outcome of the telephone intervention and the identification of the recipient of the message were recorded on the schedule. At the end of the each clinic day, the appointment use status (ie, attend, no-show, or cancel) was recorded on the schedule. After the completion of the clinic day, the schedules were audited, and the study information was abstracted. Study variables were based on demographic information that is routinely updated and recorded in the patients' computerized records. The selected study variables included the patient's gender, appointment time (morning or afternoon), distance from clinic (Ͻ3 miles, between 3 and 5 miles, or Ͼ5 miles), and payment source (self-pay, commercial insurance, or Medicaid), and for the intervention group, the recipient of the reminder telephone call (parent or other family member, patient, or telephone answering machine).
Outcome Measures
The single outcome that was measured was the attendance rate, which was the percentage of scheduled appointments that were kept.
Study Analysis
To compare the characteristics of children randomized to receive or not to receive a reminder telephone message, the mean or frequency values of the study variables of age, gender, time, distance from the clinic, and payment type were compared between the control group and the intervention groups using the Mantel Haenszel 2 for the categorical variables and the two-tailed t test for the continuous variable, age. To determine whether there was anything particularly unique about the patients who were randomized to receive telephone calls but who were not reached successfully, the mean and frequency values of the study variables in this unsuccessfully contacted group were compared with those of the successfully contacted group. Also, the attendance rate of this unsuccessfully contacted group was compared with the attendance rate in the controls by 2 analysis. The significance level was set at 0.05 for all statistical tests.
Two major study populations were identified for the analyses. In the attempted intervention analysis, the attendance of the adolescents in the control group was compared with that of those randomized to the intervention group, regardless of the success of the intended telephone call. In the completed intervention analysis, the attendance of the patients in the control group was compared with that of those randomized to the intervention group whose households were successfully contacted. In both analyses, rate ratios with confidence intervals (CIs) were calculated by Mantel Haenszel 2 analysis, comparing the attendance rates in the intervention and control groups. The univariate analysis tested the statistical associations between attendance and the other study variables using 2 analysis for the categorical variables and the t test for the continuous variable, age.
Using logistic regression analysis to simultaneously control for the potentially confounding study variables, adjusted odds ratios (ORs) with CIs were calculated to evaluate the effect of the telephone intervention on the odds of attending clinic appointments.
To assess whether the effectiveness of the telephone reminder message on attendance varied by recipient of the telephone call, 2 analysis compared attendance rates by category of telephone message recipient within the completed intervention group.
We also tested the hypothesis that the patients with the most frequent appointments would have the poorest attendance, because it has been suggested that this group may simply reschedule multiple appointments because of their attendance failures. 6, 8 The patients were grouped by their total number of appointments over the study period, and 2 analysis compared attendance rates by frequency of appointment.
RESULTS
During the 1-year study period, 720 adolescent outpatient visits were originally selected for the study. This represented almost 70% of the total teenage clinic appointments scheduled in that period. Seventeen of the scheduled appointments were cancelled within 1 working day of the scheduled appointment. Nine of these cancellations were made by patients in the intervention group at the time of the telephone call reminder, and eight of these cancellations were made by patients in the control group who called within 24 hours of the appointment. These 17 cancellations were not included in the study; thus, 703 scheduled visits were actually included in the analysis. Over the 12-month study period, 309 patients had a single appointment, 95 patients had two appointments, and 49 patients had three or more appointments. All of the 703 appointments were accounted for by 453 patients. A total of 347 patient appointments were randomized to the intervention group, and 353 patient appointments were randomized to the control group.
Characteristics of the patients in the intervention and control groups are presented in Table 1 . There were no statistically significant differences in the distribution of gender, payment source, distance from the clinic, or appointment time. The mean age of 14.8 years was comparable in the two groups. Greater than 97% of the clinic population was African-American; thus race was not included as a study variable. Greater than 70% of the adolescent clinic population was female.
Of the 347 adolescent appointments assigned randomly to the intervention group, only 204 (58.8%) were contacted successfully by telephone (Fig 1) . All patients in the study provided listed telephone num-bers. Of the 143 patients who were not contacted successfully by telephone, 19 (13.3%) had telephone numbers that were disconnected or out of service. This indicates that ϳ5.7% of the adolescent clinic population could not be contacted by telephone. The successfully contacted group (n ϭ 204) and the unsuccessfully contacted group (n ϭ 143) were compared on the basis of the frequencies and mean values of the study variables. There were no statistically significant differences between the two groups in the values for gender (P ϭ .68), source of payment (P ϭ .64), distance from clinic (P ϭ .35), appointment time (P ϭ .44), or age (P ϭ .26) (data not shown).
The overall attendance rate for the entire 703 scheduled appointments was 49.8% (Fig 2) . The rates of appointment attendance and the rate ratios comparing attendance for the intervention and control groups, in the attempted intervention analysis and also in the completed intervention analysis, are presented in Tables 2 and 3 , respectively. In the attempted intervention analysis (Table 2) , which included all the study patients regardless of whether the telephone call reminders were received successfully, the attendance rate was significantly increased from 44.1% in the control group to 55.6% in the attempted intervention group (rate ratio [RR] ϭ 1.26; P ϭ .002). This represents a 26.1% increase in the attendance rate. In the completed intervention analysis (Table 3) , which included the controls and only the patients in the intervention group who were contacted successfully by telephone, the increase in the attendance rate was emphasized further. Attendance was significantly increased from 44.1% in the controls to 65.2% in the group that was contacted successfully by telephone (RR ϭ 1.36; P Ͻ .001). This represents a 47.8% increase in attendance. The attendance rate of the unsuccessfully contacted subgroup within the attempted intervention group (42.0%) was not significantly different from the attendance rate in the control group (44.1%) (P ϭ .66) (data not shown).
A univariate analysis involving the total group of study patients (N ϭ 703) tested for statistical associations between attendance rate and the other study variables ( Table 4 ). The self-paying patients had an attendance rate of 25.4%, which was significantly lower than that of the patients whose payment source was Medicaid (52.1%) or commercial insurance (52.3%) (P Ͻ .001). The positive telephone call reminder effect persisted when tested separately within each of the strata of payment source (Table 5) . Attendance was increased by Ͼ150% within the selfpaying group, from 16.7% in the control group to 41.7% in the completed intervention group. Because of the relatively small number of patients in this Comparison strata, however, the statistical significance of this increase is marginal (P ϭ .06). Attendance was increased by 82.4% in the commercial insurance group, from 43.1% in the control group to 78.6% in the completed intervention group (P Ͻ .01). In addition, among the Medicaid patients, who represent the majority of the study patients, attendance was increased by 39.6%, from 45.4% in the control group to 63.4% in the completed intervention group (P Ͻ .001).
Attendance also was weakly associated with gender; females were slightly more likely to attend clinic than were males (P ϭ .07). Attendance rates were statistically correlated with neither the distance from the clinic (P ϭ .54) nor the time of the visit (P ϭ .29). The mean age was comparable in the attending and nonattending groups (P ϭ .30).
A logistic regression model tested for the effect of telephone reminders on attendance while simultaneously controlling for the potential confounding study variables that were identified in the univariate analyses ( Table 6 ). The telephone reminder was a statistically significant independent predictor of clinic attendance (OR ϭ 2.30; P Ͻ .001). Source of payment also was a significant independent predictor of attendance (OR ϭ 0.26; P Ͻ .001). The borderline statistically significant association between gender and attendance present in the univariate analysis did not persist in the adjusted model (P ϭ .12).
Of the adolescents in the intervention group who were contacted successfully by telephone (n ϭ 204), the recipients of the telephone call were the patient (41.1%); the parent, guardian, or other family member (37.3%); and the answering machine (21.6%).
There was no statistically significant association between recipient of the telephone call and attendance (P ϭ .68) (data not shown). Figure 3 shows the mean attendance rates for patients when categorized by their number of appointments. The attendance rates were very comparable for the patients who made either a single appointment (47.2%) or two appointments (46.3%). The attendance rate for those patients with three or more appointments (56.9%), however, was significantly greater than that for the patients who made either one or two appointments (P ϭ .02).
Comment
The results of this study suggest that telephone reminder messages are very effective in increasing attendance rates in a hospital-based adolescent clinic. Less than one half of the adolescents who did not receive a reminder message kept their appointments. Nearly two thirds of the patients who received a telephone call reminder kept their appointments. This reminder effect appears to have been independent of the potentially confounding influences of gender, appointment time, clinic distance, and source of payment. The only other study factor clearly associated with clinic attendance in both the univariate and multivariate analyses was source of payment; the patients whose families would have been held financially responsible for their clinic visits were clearly less likely to attend. The stratified uni- variate analysis and the logistic regression analysis demonstrated that the source of payment, however, had no moderating effect on the positive association between the telephone call reminders and clinic attendance. That the statistical significance of the reminder effect was less impressive among the selfpaying group was most likely attributable to the small sample size in that particular strata. Finally, the telephone call reminder appears to have been effective uniformly, regardless of whether the recipient of the telephone call reminder was patient, parent, or other family member, or even the telephone answering machine. The issue of appointment compliance is not well understood. Research in this area suggests that clinic attendance is dependent on the condition being treated, the age of the patient, and various other social and psychological factors. 1, 3, 17 Adolescents as well as adults and children of lower socioeconomic status (SES), independent of race and ethnic group, are more likely to miss medical appointments. 3, 18, 19 Adolescents may delay or fail to seek medical care until their symptoms are severe or incapacitating. 1 They may fail to attend follow-up appointments, use emergency room services when ill, and terminate treatment prematurely. 1 Reasons cited by adolescents as to why they might fail to keep scheduled appointments include forgetting the appointment, interference with school, being too busy, not liking going to the doctor, interference with a job, fear of parental knowledge of the appointment, transportation problems, financial concerns, and no longer feeling sick or in need of treatment. 3 In one large survey of adolescents, Ͼ50% responded that they would fail to attend their clinic appointments if they believed their problem had resolved. 3 Irwin and coworkers found that the most important predictor of compliance with first-scheduled appointments was whether the parents, rather than the patient, made the appointment. 2 In a subsequent study that tested compliance with their follow-up appointments, however, the suggested positive effect of parental involvement was no longer apparent. 3 Adolescents' compliance with medical and dental regimens may be related to factors such as self-esteem and health locus of control. 17, 20 According to the Health Belief Model, adolescent compliance with health care advice is more likely among those who feel susceptible to a health problem that they perceive as serious, and also among those who feel that their adherence to medical or dental recommendations is likely to have beneficial effects. 17, 20, 21 Several interventional studies in large pediatric practices, generally among lower SES populations, have demonstrated the effectiveness of both telephone and mailed reminders in reducing the number of broken appointments. 9 -12 In a large study of children with patient demographics and practice techniques similar to those in many private practices, Quattlebaum and colleagues 13 achieved an ϳ48% improvement in both well-child and sick visits by means of computer-generated postcard reminders. A meta-analysis of 23 randomized trials involving adult patients over a 25-year period demonstrated that mailed reminders and telephone prompts were consistently useful in reducing broken appointments. 8 Computer-generated telephone reminders have been a particularly simple and cost-effective method of increasing childhood immunization visits in inner city children. 9 -12 In contrast to the generally positive impact of reminders on clinic attendance in the studies that have been published, a large survey of 160 hospital-based pediatric residency continuity clinics found a statistically significant increase in appointment compliance in the few programs that used computerized telephone message reminders only in the univariate analysis. In the multivariate analysis, which controlled for multiple study factors, payer mix was the only independent predictor of attendance. 4 The only study that tested the effect of reminders on appointment compliance exclusively among adolescents involved dental rather than medical appointments, and the results of that study found that compliance was not improved significantly by mailed appointment reminders. 17 There are several issues to consider when interpreting the results of this study. Perhaps the type of visit (urgent, routine physical examination, followup), not measured in this study, may have been a potentially confounding variable if it had been associated with both attendance and the study intervention. The severity of the child's illness, or whatever the patient's perception of the urgency of the visit, may well have been positively correlated with attendance, 3, 21 whereas the telephone reminder effect might have been attenuated in the more severely ill group that would have attended clinic whether or not they had received a reminder. If forgetfulness is a significant factor affecting appointment compliance, as suggested by several studies, 3, 6, 14 then the likelihood of attendance may well have been inversely correlated with the length of the elapsed interval between making the appointment and the visit day. One might then predict that the telephone reminder effect would have been positively associated with appointment interval. Although parental consent is necessary for their initial appointments, perhaps there would have been a decreased probability of clinic attendance in the subset of adolescents who had sought subsequent medical care in confidence, such as for contraceptive support or pregnancy testing, if their guardian had received the reminder telephone call. Other potentially important, but little explored, areas that may well be related to clinic attendance include patient satisfaction with the clinic, patient perception of the staff attitudes toward them, continuity of the providers, waiting time in the clinic, and appearance and hygiene of the clinic. 4, 15 Although the above factors, and others not mentioned, may affect attendance, and might have possibly influenced the impact of the study intervention on attendance, the randomization scheme should have distributed equally the potential effects between the two comparison groups. Although such possible nondifferential misclassification would not have systematically influenced the study's conclusion that telephone call reminders improve attendance rates in our adolescent clinic, it could have potentially diluted the strength of the statistical association that we determined.
Implications
The literature demonstrates a conflicting pattern of the effectiveness of reminder messages on clinic attendance. The studies vary by population characteristics, clinic settings, and clinic objectives. Because the developmental stage, perceptions of illness, and medical needs of adolescents are unique, one cannot extrapolate confidently the results of our intervention study to other age groups or even to our own larger pediatric clinic, of which the adolescent clinic is a part. Also, because the study population was a fairly homogenous, inner city, lower SES adolescent group, one cannot predict reliably whether the effectiveness of the reminder calls would have varied by strata of SES. Nevertheless, the limitations in generalizability of these results in no way dampen their value for application within our own adolescent clinic, and possibly for other adolescent clinics with similar settings, populations, and health care objectives.
The issue of confidentiality may potentially limit the use of telephone call reminders in some clinic settings. Reminder calls to the homes of adolescents who seek medical care in confidence for circumstances such as sexually transmitted disease treatment, pregnancy testing, and contraceptive support may be perceived as threatening and might actually deter the adolescent patient from even seeking medical care.
As demonstrated, 31.7% of the patients made more than one clinic appointment during the 12-month study period. Although it has been suggested that multiple appointments may represent repeat scheduling by patients who fail to keep their appointments, 6, 8 the significantly higher attendance rate in the patients in this study with three or more appointments does not support that hypothesis. There are probably multiple reasons to explain the positive correlation of attendance with number of appointments. This trend may be unique to adolescent clinics, where a significant proportion of female patients may attend regularly for contraceptive support. Perhaps those adolescents who make more frequent appointments represent a sicker group of patients who are more motivated to keep their appointments. The positive correlation of appointment frequency with attendance may reflect the adolescent patients' positive experience of care and support that reinforces appointment compliance. Possible factors contributing to the positive correlation between attendance and appointment frequency would be interesting to explore further. Also, if there had been a larger number of patients with repeat visits, it would have been of interest to test the study effect within patients.
With the implementation of the telephone reminder system, one might project an increase in scheduled clinic visits. Campbell et al, however, demonstrated that a higher attendance rate resulted in an increased proportion of used appointments and an overall decrease in the number of scheduled appointments. 6 Interestingly, however, the decrease in scheduled appointments was actually beneficial to their clinic, because the improved efficiency of clinic time allowed additional patients to be scheduled because of increased availability of clinic appointment slots that otherwise would have been no-shows. Additional study in our clinic well may show similar trends and allow for the care of increased numbers of patients should there be that demand for adolescent outpatient care. Alternatively, the increased appointment efficiency resulting from a reminder system may actually lead to a consolidation of the entire schedule of the adolescent clinic.
Before this study, there was little enthusiasm in our clinics for the necessary personnel time and commitment required to support a telephone reminder system without any documented evidence to support its effectiveness. Clearly, the attendance in our adolescent clinic is significantly improved by reminder telephone calls. At some point, we may wish to investigate the cost benefits of an automated telephone reminder system as described in several studies. 9, 10, 12 Although the telephone reminders are clearly an effective method of improving appointment compliance, at least within our clinic, we need to continue to identify and address those issues that continue as barriers to clinic attendance and health care delivery for adolescents.
